Context: The role of synbiotic in the management of aggressive periodontitis (AP) is not well established. Aim: We designed this study to evaluate the efficacy and safety of synbiotic as an add-on therapy in the management of AP. Settings and Design: This was a randomized, double-blind, placebo-controlled study. Materials and Methods: Sixty patients with AP were randomized to two groups of 30 each. Study group received standard treatment, i.e., scaling and root planing along with doxycycline 100 mg twice daily for the 1 st day (loading dose) followed by 100 mg once daily for 1 week and synbiotic lozenge twice daily for 8 weeks, whereas control group received standard treatment for 1 week and placebo lozenge for 8 weeks. Clinical parameters were recorded at baseline, 4 th , 8 th , and 12 th weeks. Statistical Analysis Used: Pearson's Chi-square test and one-way analysis of variance were used to analyze distribution of sex and age, respectively. Differences within the groups were analyzed by Student's paired t-test. Pearson's Chi-square test was applied to measure gingival bleeding index. Results: On comparison at 12 weeks, there was a statistically significant reduction (P < 0.01) in probing depth, clinical attachment loss, oral hygiene index, and bleeding on probing in study group. No Adverse drug reactions were noted. Conclusion: Co-administration of synbiotic lozenge along with standard therapy is highly efficacious in improving periodontal health in patients with AP.
INTRODUCTION

P
eriodontitis is a chronic inflammatory disease of infectious origin that leads to destruction of supporting tissues of tooth. It is one of the major causes of tooth loss which is characterized by rapid destruction of periodontal attachment. [1] Aggressive form of the disease commonly affects systemically healthy individuals <30 years. It can be subdivided into localized and generalized aggressive periodontitis (AP). The localized form does not involve more than two teeth. First molar and incisors are commonly affected. In generalized form, at least three permanent teeth are involved other than first molars and incisors. The etiology of aggressive disease is very complex. Pathogenic bacteria are the primary etiologic agents in the pathogenesis or periodontitis. Aggregatibacter actinomycetemcomitans and Porphyromonas gingivalis are common infective agents that cause high prevalence of AP in people of age <30 years. [2, 3] Apart from this, contributing factors include genetics, environment, and host factors. The main symptoms are pain and loosening of teeth in the affected areas. Gum bleeding may occur spontaneously or upon stimulation. The most common and conventional treatment for AP is scaling and root planing (SRP) under the coverage of systemic antibiotics. Among all the antibiotics, the most efficacious in treating AP is doxycycline. However, the overuse and misuse of antibiotics over time have led to the emergence of drug-resistant microorganisms. The use of antibiotics may also disturb the indigenous microflora of the body which includes lactobacilli in the oral cavity. Hence, it is better to avoid the use of antibiotics that are highly active against lactobacilli. Recently, the trend has shifted toward the usage of synbiotics. Synbiotic is a mixture of pre-and probiotics and commonly includes Streptococcus faecalis, Clostridium butyricum, Bacillus mesentericus, and Lactobacillus sporogenes. Here, the bacteria which are beneficial to health are stimulated to grow. They also act against those bacteria that are harmful and modify the immunity of oral mucosa. Since SRP along with antibiotics is considered the standard therapy in AP, we wanted to note the clinical benefit of adding synbiotic to the same. The usage of live organisms as a synbiotic is an emerging alternative to antibiotics. [4] 
MATERIALS AND METHODS
Participants in the age group of 18-30 years who attended the outpatient department of periodontics were included in the study. Institutional Ethics Committee approved this study and it was monitored in accordance with Declaration of Helsinki and Good Clinical Practice (ICH-GCP) guidelines. The treatment period was 8 weeks along with posttreatment follow-up period of 4 weeks per patient. The sample size was calculated on the basis of the type of study design and as per that the data analysis was done. Sixty participants were assigned to control and study groups using simple randomization. Patients with generalized interproximal attachment loss affecting the permanent teeth other than first molar and incisors were included in the study. Patients having no past medical history with rapid attachment loss and bone destruction were also included in the study. The control group (n = 30) received standard therapy and placebo, whereas the study group (n = 30) received standard therapy along with synbiotics. Both males and females, patients recently diagnosed with AP, participants willing to give written informed consent, and patients adhering to oral hygiene instructions were evaluated for the study. Smokers and alcoholics, pregnant and lactating women, patients treated with synbiotics in the past 1 month, participants allergic to synbiotics, and patients with diabetes mellitus, chronic liver diseases, and heart, kidney, and HIV infection/AIDS were excluded from the study. The participants were recruited once they submitted written informed consent. The demographic details of the participants were recorded. Complete medical/dental history, clinical and oral examination, and laboratory investigations were done. Doses of the synbiotic lozenges were decided on the basis of clinical features, signs, and symptoms of the patients who fulfill the eligibility criteria in this study. Study group received standard treatment, i.e., SRP along with doxycycline 100 mg twice daily for the 1 st day (loading dose) followed by 100 mg once daily for 1 week and synbiotic lozenge twice daily for 8 weeks, whereas control group received standard treatment twice daily for 1 week and placebo lozenge twice daily for 8 weeks. SRP is performed as part of the initial therapy. It is done to remove bacterial endotoxins. The removal of necrotic cementum is an important step and this procedure uses long, moderate to light pull strokes. SRP with antibiotic therapy is done for suppression and elimination of the pathogenic periodontal flora. Dosage of synbiotic lozenges was decided based on Dhawan and Dhawan, 2013, study on the role of probiotics in oral health. As per this study, synbiotics were administered twice daily to understand their role in oral hygiene. [5] Doxycycline is a semi-synthetic tetracycline and was chosen as a part of the therapy in this study as it shows greater concentration in the gingival crevicular fluid. Doxycycline was further preferred over other antibiotics as one of the causative organisms of AP, i.e., A. actinomycetemcomitans is susceptible to it. For better patient compliance, the dosage of doxycycline was considered once daily. Bioavailability is 95% and the lipid solubility is high. The microbes involved in this type of periodontitis are quite susceptible to doxycycline therapy at a minimum inhibitory concentration of 1-2 μ/ml. Administration of doxycycline in conjugation with supragingival plaque control can arrest the progression of AP. It also has the property of anti-collagenase effect. We included synbiotic to this standard therapy to understand the clinical advantage and it has to offer in AP therapy. Each synbiotic lozenge contains prebiotics: S. faecalis T-110 JPC -30 million, C. butyricum TO-A -2 million, and B. mesentericus TO-A JPC -1 million and probiotics: L. sporogenes -50 million. Participants were instructed to place the lozenges in the oral cavity for a few minutes, allowing them to dissolve to increase its local absorption. The assessment parameters used are as follows: 1. Oral hygiene index (OHI) -calculated based on the presence of debris and calculus on exposed tooth surface 2. Gingival bleeding index (GBI) -seen as bleeding on probing (BOP) even with a gentle touch 3. Probing depth (PD) -distance from free end of gingival margin to bottom of periodontal pocket 4. Clinical attachment loss (CAL) -distance from cementoenamel junction to bottom of periodontal pocket.
Adverse drug reactions (ADRs) upon being reported were documented and appropriate medical care was provided. WHO scale was used to perform causality assessment of ADRs. Severity assessment was done using Modified Hartwig and Siegel severity assessment scale.
RESULTS
A total of 106 participants were screened, of which 38 participants were excluded based on eligibility criteria. Eight participants did not provide the informed consent and hence were excluded from the study. Hence, 60 participants were enrolled in the study and were randomized into either of the two groups: control group (standard therapy along with placebo lozenge) and study group (synbiotic along with standard therapy). All the enrolled participants completed the study. The mean age of participants in both the groups was 23 years. Female preponderance was more in both controls (57%) and study groups (60%). participants with generalized AP (66%) were higher than the localized form in both the groups. The efficacy of the treatment was assessed at the 4 th , 8 th , and 12 th weeks using standardized tables for PD, CAL, OHL, and GBI. ADR monitoring along with regular laboratory investigations was done to assess the tolerability of the study drugs. Data were collected and the results were analyzed statistically. The clinical effectiveness of synbiotic treatment was concluded by monitoring the clinical parameters such as PD, CAL, OHI, and GBI.
DISCUSSION
AP is characterized by rapid destruction of the periodontal ligament and alveolar bone around the affected teeth with increased PD formation and CAL. The standard therapy is SRP along with systemic antibiotics which lead to drug resistance. Synbiotic is a combination of pre-and probiotics. [6] Synbiotic can be co-administered as they repopulate the beneficial microflora and reduce the pathogenic bacteria. Probiotics produce different antimicrobial components which include hydrogen peroxide, organic acids, low-molecular-weight antimicrobial substances, and bacteriocins which kill micro-organisms. They modulate the pro-inflammatory pathways induced by pathogens, thereby modifying the host immune response by inducing cytoprotective protein expression on cell surfaces. As per Shah et al., 2013 , the use of probiotics significantly improved periodontal health of participants with AP. [4] No significant difference was noted in mean age and gender distribution in both control and study groups. Participants with generalized AP were higher than the localized form in both the groups. A previous study conducted by Lye and Brown also had a similar distribution. [7] According to Figure 1 , there was a statistically significant reduction in the mean PD in the study group 3.10 (0.30) mm than the control group 3.60 (0.49) mm at 8 weeks as compared to the findings at baseline (P < 0.01). The findings are comparable to that of the study conducted by Shimauchi et al., 2008, and Vivekananda et al., 2010 , in which statistically significant reduction in the PD was observed. [8, 9] According to Figure 2 , the CAL in the study group showed a significant reduction which was 5.00 (0.53) mm when compared to the control group 5.37 (0.72) mm at the 8 th week (P < 0.01). This correlates well with the studies conducted by Mayanagi et al., 2009, and Vivekananda et al., 2010 , which also showed a statistically significant reduction in the CAL. [9, 10] According to Figure 3 , our study showed a statistically significant decrease (P < 0.01) in the mean OHI in the study group 1.38 (0.12) than the control group 1.51 (0.18) at 8 weeks as compared to the findings on day 0. This was similar to the study done by Krasse et al., 2006 , [11] Kang et al., 2006, [12] and Riccia et al., 2007, [13] which also showed a statistically significant reduction in the OHI. According to Table 1 , the mean GBI as measured by BOP was positive in 20% of participants in the control group at the end of 8 weeks as compared to none in the study group. There was a statistically significant reduction in the GBI (P < 0.01) in the study group at 8 weeks as compared to the findings on day 0. Our finding correlates with the studies conducted by Krasse et al., 2006 , [11] Riccia et al., 2007, [13] Tsubura et al., 2009, [14] and Vivekananda et al., 2010, [9] which also showed similar results.
Addition of synbiotic to standard treatment showed a statistically significant reduction in mean PD, mean CAL, mean OHI, and GBI when compared to standard therapy. This correlates well with the studies conducted by Shah et al., 2013 . [4] There was no significant difference in the hemoglobin levels, total white blood cell count, and blood sugar in both the control and study groups at the end of treatment period which asserts that addition of synbiotic does not affect hematological and biochemical laboratory parameters. No serious adverse events (SAEs) were reported in our study. Abdominal pain, bloating, and nausea were common adverse events (AEs) reported during the study period in both the groups. Other AEs noted were diarrhea and headache. All the ADRs recorded were categorized as possible under WHO causality assessment scale. As per the modified Hartwig and Siegel severity assessment scale, all the ADRs reported were mild. This suggests that addition of synbiotic is not associated with increase in incidence of any AE, thereby showing the safety of synbiotic. Similarly, the safety of synbiotic was well established in a study done by Chatterjee et al., 2011. [15] Thus, synbiotic can be used in patients with AP and its use can improve the periodontal health. [16] Synbiotic was not associated with any SAE and hence can be safely used in the management of AP. 
CONCLUSION
From our study, we conclude that co-administration of synbiotic along with standard therapy is more efficacious than SRP and doxycycline in the treatment of AP. We also found that synbiotic is safe as it does not produce any SAE. Therefore, synbiotic can be used in the routine management of AP. Synbiotic has a great potential in arena of periodontics in terms of altering anaerobic bacteria colonization, improvement of pocket depth, gingival bleeding, and CAL. Synbiotics can be used as an adjunct to SRP in AP patients. They can be used as an effective adjunctive therapy to conventional nonsurgical periodontal treatment in AP patients as it has an anti-inflammatory and antimicrobial property which prevents and safeguards against destruction of periodontal attachment apparatus and loss of alveolar bone. Mean GBI as measured by BOP was positive in 20% of participants in the control group at the end of 8 weeks as compared to none in the study group. There was a statistically significant reduction in the GBI (P<0.01) in the study group at 8 weeks as well as at 12 weeks as compared to the findings at baseline. P<0.05 was considered statistically significant. GBI -Gingival bleeding index; BOP -Bleeding on probing; P -Probability value
